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BCCCOIOJHWM May^O-HCCJlCflOBaTCJlbCKMH HHCTHiyr no KpClUlCHHK) 

CKBa^wiH w 6ypoBMM pacTBopaM- 




«54) yCTHOHCTBO iUlfl PEMOHTA OBCAJWWX KOHOHH 



MjoGpercHHC OTHocKTCfi K ycrpoHCTBaM, np«- 
AfCHJieMbiM npH yciaHoBKC npoflonbHo-rcxfrpHpo- 

BSKHblX liiQCTUpeU R3 UCtVUlK^CKHX ipY^ 

B o6caAni»tx; KOJioHHax ue^iuKbix^ rasoBUx m 

BOA«n>IX CKBaXKR C IlCJIbK) BoccnMOBiicinw 
rCpMCTHWOCTH CTCHOK KOHOHH. 

HaBCCTHO yCTpoMciBO pjiH ycraHOBKH mctm- 
mneocKX nnamipcH, cor«;pxaaucc uikmihchkuh 
3icHflKocn»io 3JiacTimn>iH cocyju cnycxaeMfcift 
K Mccry noBpcwciiHs kojiohmm hm ipoce. Ha 

aOBCpXHOCTH feJUIOHa cncuHanbHMMH 3aJKMMa* 

ibol KpenKTOi MCTanniniccKHM n)4>P"pOBaHinaM 
ujiacnjpfc. BnyrpH ^Jiacnrmoro cocyfla B.mMfl- 
KOCTb noMoucH B3pbiBH0H 3zptux 3neicrpo- 
ncTOHaropOM. PaoiiHpcHHC onacmpM b kohoh- 
Re ocymecTBnacTOi npM B3pwBc ozpnnz'- 

CkaoBKUM HCflocrarKOM Jioro ycrpOMCTBa 
nHeTai^T;yy2XK0CTb awiioicchhji paBHOMcpMoro 
paauHpcHJw^ruiacTwpfl no BceA nmrne, 

HaM6oncc,6juaKHM no tcxhmvckom cyuowc- • 
TH H flocTuracMOMy i)C3yjibTafy k npcjunracwo- 
My aBnucTCJi ycrpoHciBO ana pcMOKia o6caa' 
Hux KOJioiof, concpjicamec nonyio unanry c 
ynopoM, <|>opMHpyioiuyio ynpyryio ronoBKy, 
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xeaKHH KOHyc-nyaHcoH u yaaHOB/icHHufi "•i^xv^ 
tixnjire Mcwy ynopoM h KOHy com- ipraHCOMOM : 
npOAcmbHO ro(}»pipOBaHHbi ft luiacrwpb :J 2 1 , : : 

HcAOCTaTKOM lOBCCTHoro ycrpbftcTBa aBnji- ;?^ y 
CTCJi TO, wo xecncHM KOHyc-nyaHcoH 'npeflBa-§;y:-: 
pKTCjjbHoro pa(3ijKpcHiw npoAonbHO-ratpHpoBaH-;^^'. 
Horo nnacTwpfl Bfcinojmcn c rnajucofi 6oKOBofl:V:;' 
noB€pxHOCTbw. TaxoM KOKyc npH paouupcHHii ' 
.BnaOMH nnacTwpji eoaaaer o6paTHbiM ncpcrM6 
Mciajina. B pcaynbtaTC Kaxzun it> BnajucH o6» 
paayer abohku't HCflOJicMMbi njiacrwpJi k KonoR- . 
Hc. ApyrMM HCAOcraTKOM ycrpoHCTBa 
BoaMOMiocti'^^saicjnooiBaiiwi »^0Hyc»-n3aB^ 
B oGowflOM ' KOJioBHC 10-33 HC3HawreribM0fl}p^ 

HMiai MCWy^HX^fllOMCTpaMH, _ 

UcnbiorM3o6pcicra«^«M 
KaqccTBa pcmc«t5^h'^Wbwujchhc HaflwcHOcrH 
cro nyicM BCKjnoqciuui MKjtMHMaaHiw b pc^,^ 
MOHTMpyCMOi! KOHOHHC KOHy(^ nyaiiooHa^^^^ 

Ucjifc nocnffacTOi^itM/ /no B: ycni;2«£^t;^ ^ 
Ann pcMoinafotoixjw 
nonyw iimHry c'ynopoM. 4)opMHpyiomyio yn- 
pyryw nvioBicy, xcctkhm KOHyc-nyaHCOH m 
yciaKOBJieHHbiH Ha urraMre MCJWiy ^^^1^**,,^^^^^; 
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KOHycoM-nyancoHOM npononw«>'ro4)pHpoDaHHhiM 
nnacTbipb, KOHyc-rtyaHcoH BbinonHCH c nponojib 

j.Ht4MH.KaHaBK3MH» MMCIOUIMMM ncpCMCHHWH pa- 

■ 'iwycC yBCiiinHBaioiuHMOl ot MCiibUicro ocHoaa- 
- i-; \BHH K. OonnucMy, npn dtom BwcTynM;^nnacTbi- . 

^ ' icaHaBOK y 6anbmoro ocHOBaHMfl;tlcoHyca'-^yaH^: npHBonKT . k: bo3 



B npouco: pacuiHpciiHH Bnajmri BKmoMacicfl 
y^acioK KOHyca, iia KOTopoM yroJi o6pa3yiomeM 
KaHaBOK B03pacTacT ao BnanHHW luiac- 

TbipH-5. ynpasnacMbie dthm y^aaKOM, pc3K0 fi, 
5 noBopawBaioTca h iiou taKMM yrnoM paDpbisa- 

;flBH)KCHMC K0Hy<3;nyaHC0Ha^ 



;' Ha <t)Mr. 6 - KOiiyc nyaHCOH.i^pa^pcj. ynpyroH '4)opM«pyK)meH tojiobkoh^ ^ ^^^^ 

rr'poHCTBO unfl pcMOHia o6caflHbii ^tpyG co- ^ ts v>3KcncpHMCHraiw<o ycTaHOBncHO,;-^ 

;nT <J)opMMpyK)iiryH) /npyfyw ' rOJioBKy? I , >, ■ v.- noWewa oGpaiyiomeH KaiiaBOKj KOHyca-nyaH- !.;,-.- 

khh: KOHyc-nyaiicoH 2, h , nonyio|iinaHry 3. cona 2''3HatiMTCJibH0 BiiHJieT Ha KaqcciBO paciuH- ; ^ 



.VvTwpji; ■ Ha>Mr. 6 - KOHyc nyaHCOH.rpaopex' 
■ YcrpoH 
ttep}icnT 

okcctkhh: . , . . _ . 

^ClO^CXaCTCH yCTpOHCfBO B CKBa^KHMylKlMCCiy 

HapyiucHH« KO/iomifci »a iiacoaiOKOMnpccwp- 
Hbix miH GypHnMibiK Tpy6ax 4 bmccic. weiaJi 

nMMCCKHM fUiaCTbipCM 5. KOTOpWM OflHHM.KOH- 

iiOM onHpaexcB iia KOHyc-nyancoH 2; a ot occ- 
Boro ncpcMcmciiHH BPcpx yncpjKHBacTCJi yno- 
pOM 6. r ^vc* . 

. KcCTKHH Koiiyc iiyaHcoH 2 npenCTaeniiCT co- 

GOH yCCKHHblH KOIf>'C (i^HT. 6), Ha . 6OKOBOH 
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pcHiw nnacTbipa M oceBoe ycK/iHC npoxo^icflc- v-. 
KHfl koHyca-nyancoMa. Yron nba^cMa o6pa3yK>- 
mcM MCHec 35' hc nacT h;ih A-ei uew^^mitnir ^ 
Hoe yBCJiMMCHMC npoxoflHoro unaMCTpa . nnacTbi- 
pfl, a yron noin>cMa o6pa3yK)mcM Oonce 40 ^ 
BcacT K DHawTenbHOMy yBcnvweHHio HCo6xoflH-- 
MMX occBWX ycKHHii win npoxo)KiieHHfl KOKyca- 
nyaHCOHa h yxywicHHW KaMccTea pacujHpcHHii. 




nr. ty), Ha.DOKUBUW ' - wa V 



paAHycHbie KanaPKH no iHory^ 
pg 5/ yron HaicjioHa o6pa3yK)mcM KawaBOK 7, 
cocraBJi^wmnH 9-12**, yBejiHMMBacTCfl Jio 35- 
40** y 6oJibiucro ocHOBauMfl Konyca. Paiwyc 

KaHaBOK ncpCMCHIIMH. y MCllblUerO OCHOBaHHfl 

(4»Hr. 3), KOH(J)HrypauHiH KOioporo .noBTopsci 



pcHJW "fuiacTbipfl KOHycoM nyaHCOHONT npoxoflHOH ^/f 
flHaMCip yBejiHiHB3CTc« no oniouieHHK) k nna- 
Mcrpy KOHyca na 6-7 mm b !46 h no 8-9 mm 
o6cajutJbix Tpy6ax. 3to no3BoniieT cootbctctbch- 
.HO VMeHbUiHTb OHaMcrp ycipoMCTB flHH paoiiMpc- 

yqT BoaziKH n;iacTBip«, a 3aTeM' yBenH«riiBacTCH. ^ ^3HaqHt : noBUcm. HajxexHocTb hx pa6o™ OpH 

kanpHMcp. AHH KOH^'ca nyaHCOHa, npHMCH-cMO. pacumpcKHH nnaciupH rnanKHM ^oHycoM c ; 

TO sxnfi pcMOHia 146 mm oecai^iiix.KOJiomi.- . yr;ioM no;i*CMa o6pa3yioiucH b ^'^l' 
paoH^c KaHaBOK y Menbrnero ocHOBaHiijjJ (<l>Hr3). 3TO.npHHiiTO b npoiOTHnc. npoxo^on flnaMcip 

COCraBJWCT 11 MM. B CpeAHCM CCTCHHH V 

16 MM, y Conbujcro oaiOBaHHH Konyca /r ^ 
28 MM (4>Hr. 5). >.^.Vr^^>^^'' 

YcraHOBKa luiacrupfl b kojiohhc o6ca;Dn»ix 
Tpy6 ocywecTBJiflcrca nyieM npoiHiUBanJia ie- 
pc3 Hero ?iccctKon> KOHyca-nyaHcoHa 2 *• <t>oi>- 
MHpyKmieif tojiobkh I {^nr, 2). 

B.Ha<iajie, b 6c3onopHOM i^ai. 3) H iiacnn- 
Ho » onopHOM^«|)Hr. 4 H 5) pcxcHMC^paoiiH- 

■ ' f w»'%mra'iMi\T 



cooiBCTCTByci flHaMCipy KOHyca- nyaHCOHa. 



OopMyna H3o6peTeHHa 

ycrpoMCTBo AHH pcMOHTa o6cajiHbix KOnOHH, 
coflcpxcamcc nonyw unaHry c ynopoM, <J>opMH- 
pyioi^yio ynpyryw rojioaicy. xcctkhm KOHyc- 



BOK B 9-12* (4>Hr.6). Bnajuwhi miacrupH 5 

npH jTOM lUioTHo npHneraioi k KaHaBicaM • ko- ■ - ^-luanKaMH hmcio- 

H^nyaHcoHa 2. Koht3kt kx B^Hop^onbHOM i^i^^^^^^^^ c ^ npoAontnuMH "^^^^^^^ 
.-SS:^^^ xo^y^KOHyc3:nyaBCO^i^.2:aTr^o^ccS«^ ^'^^^Trn^TS , 

c Ae4>opM3UHH Bna^HH* GnarozupH ncpeMcm^c 55 ox Menbiuero ^^^^^^"^^^^^^^ 
My pao^cy 7 B. e BpcM. HAei no Ayrc (cl,Hr J- npH 3ioM Bbicrynu '^'^'P'TJ^^"^'"^ • 
7) ^gamor. ncJcrH6a MCia^ina, ^o h - - npoaonbHMMH K^aBKaMH -^"/"^^^ 
npenoiBpaiL o6pa3jBaHHC Hcno^HMOB. BatcM ' yron HaKiiona o6pa3yiom.H KanasoK y eonbuio- 



ro ootionaiiMR Koiiyca nya:tcc:!3 co:t3bjiiici 
35-40"*. 

' McrOlHMKM HII<}>OpM3llHH, 

5^S;5^npHl«TMC BO 



9a903d * 

1. narcHi CUIA JI75M8. kji, 166-63, 
ony6nitK. 1965. 

2. AsTopcKOC cBHncienbciBo CCCP 388650.1 



^^BHHMaHHc npH 3KcncpTM3e,. ^g^^ . E 21 B 43/10,^9^f>OTOTHn). 

fe?^-- r' - , • ..t*^'-^"^v^'^S^^^s:. ■ i<^\^^^^^^^^-^^ 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing wails. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 
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a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35M0°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9''-12°, increases up to 35°-40'' on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomphshed by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9"^-! 2° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section nomial 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undcrcompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35''-40''. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40*^, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9^-12^, as assumed in the prototype, the flow 
diameter corre sponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-A0°. 

Information sources considered in the examination 

[see Russian original for figure] 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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